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SVSnSM ANDMeJS BORPOWRFEEDING AUNB C»I^ TO AN 

B3CCHANGB 

CROSS-BBIEKENCE TO RELATES) APPUCATIONS 

The p^sent plication claims priority ftom US provision appUca^ion serial 
5 No: 60/216.022.ffledIuly 3,2000, v*idhisi»con.oratedl«d«byre6rence. 



BACaCGROUND OF THE INVENTION 

T,,«ea.em.nydevicespl«sgedi^tf»«lepto»lincathoMesoroffioes« 

consume «> much clec«cal pov«r tha. pcwer-fe^g *e elec«ici^ 

,„ v^es via e,c.en>al,Mky and e^pe^sive power adap^r.. Exanrple. of such devices 
include a cordle. telepho,^ base. answi>« In.e,.>e. ProU>col (IP) 

telephones, etc, 

It is possible comect a ce«ral pow supply .o -he telephor» line 31 one 
pi^ in a — r prennse, which could provide aU fte re<^ po^vcr orr *e 
telephone line. Howler, dri^ *e telephone line wiflr sufficient direct cnrrerrt (DC) 
pow for the operadon of several devices could cause *e telephone system's central 
office ,0 mist^enly identic «ie electrical signal as an «o£f hool=» stare, possibly leading 
to problems and confcsion at the telephone system. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

-n.o subject matter regarded as tlae invention is particularly pointed out and 
distincdy dainied in ti.e concluding portion of specification. V.. invention, 
however, both as to orgaruzaHon and meti^od of operation, together with objects, 
, feamrcs and advanlages hereof, may best be understood by reference to the foUowing 
detailed description when read with the accompanying drawings in which: 

Fig. 1 is a block diagram illustration of an exd^e and a customer premises, 
according to some embodiments of the present invention; and 

Figs. 2A and 2B show a block diagram illustration of an exchange and a 
10 customerpremises^accordingtosomeembodimentsofthepreservtinvention, 

It wiU be appreciated that for simpUcity and clarity of illustration, elements 
shown in the figures have not necessarily been drawn to scale. For example, the 
dimensions of some of the elements may be exaggerated relative to other elements for 
clarity. Further, where considered appropriate, xefeience numerals may be repeated 
15 among the figures to indicate corresponding or analogous elements. 
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DETAH^DESCRIPTION OF THE PRESENT ^JJTION 

to 4e fo^o^vtag detaUed description, nvw^ specific detmb are s« forth m 
order to provide a ftorough mderstandmg of 4e tovention. Ho,vever i. *m be 
,„ders.<K,d by ta>se of ordinary sidll in *e art 4ar present invention may be 
5 pn^ticed Without tese specific details, to oti« instances. v«U-ta>™n methods. 
p,<,ced..res. components and drouits have no. been described in detaU so as no. «> 

obscure the present invention. 

Reference is no^ made to Fig. 1, which is a block diagram iUustration of an 
exchange 100 and a customer premi.es 102, according to some embodiments of the 
,0 present mvention. Non-limiting examples of exchange 100 include a private branch 
exchange (which is located in customer premises 102). a cable exchange and a central 
office (also knov^ as a pubHc exchange). An electrically conductive line 104 at 
customerpremisesl02maybecoupledtoexchaBgel00. Non-limiting examples of line 

104 include an internal telephone line and an internal cable. 

Customer premises 102 may comprise a power-feeding unit 106 coupled to line 
104 and at least one local power unit 110 also co.q>led to line 104. Customer premises 
102 fuitiier comprise at least one current-consxmiing device 108. For example, 
current-consuming device 108A may be coupled to line 104 via a local power unit 110 
that supplies current-consuming device 108A with power. In another example, 
20 current-consuming device 108B may be coupled to line 104 and may have local power 

unit 110 embedded Hierein. 

Power-feeding unit 106 may be adapted to provide power over line 104 to 
currentKX,nsuming devices 108 without disturbing operation of exchange 100 or other 
devices connected to line 104. In some embodiments of the present invention, 
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power-feediBg unit 106l|provide power over line 104 to local pomut 110, which 
is either coupled to or embedded in current-consuming device 108. 

Power-feeding unit 106 may comprise an altematine current (AC) power 
supply 112 coupled to line 104 and a control unit 114 adapted to control the current, 
5 frequency and amplitude of AC power supply 112. The frequency of the signds 
generated by ACpowersupplyinmay be above 20 KHz as notto disturb the operation 

of exchange 100, which is sensitive to signals of frequency below 16 KHz. 

Local power unit 110 may comprise a DC block capacitor 130, an AC/DC 
converter 132 coupled to line 104 via DC block capacitor 130, and a control unit 138 
10 coupled to line 104 and to AC/DC converter 132. Control unit 138 may be adapted to 
control AC/DC mput impedance according to the frequency and ampUmde of the power 
supply. Control unit 138 may also be adapted to control the power state (e.g. maximum 
consumption, low power, off state and the like) of current-consuming device 108. 

The capacitance of DC block capacitor 130 may be set so that local power unit 
15 iiodoesnotdrawDCcurrentoverUnel04fromexcbangeXOO. AC power supply U2 
may gaierate an AC current over Me 104. The AC current may flow through block 
capacitor 130 to AC/DC converter 132, which may convert it to several DC votege 
levels, thus producing power to feed cmxent-consuming device 108A or a load 150 in 
current-coxisxjmixLg device 108B, 
20 Reference is now made to Figs, 2A and 2B. which show a block diagram 

illustration of an exchange 2O0 and a customer premises 202, according to some 
embodiments of the present invention. Non-limiting examples of exchange 200 include 
a private branch exchange (which is located m customer premises 202), a cable 
exchange and a central office (also known as a public exchange). An electrically 
25 conductive line 204 at customer premises 202 may be coupled to exchange 200. 



P.3347-US . . 1^ 
Non-lMting examples fioe 204 include » mfcn^ «l=pbo-« ^ 

cable. 

Tic foUo»ing description of certtin embodiment of the present invention ««s 
the example of a telephone exch^ge (private branch exchange or central office) for 
, «cchan6e 200 and an internal telephone Uneforline 204. However, a person of ordinary 
skill in the art may modify without undue experimentadon the embodiments described 
i^low ,0 cover oaer embodiments, for example, indudmg a cd,le exchange and 
an internal cable. 

Exchange 200 ■ may comprise a DC power supply 246 and a 
,0 svrt^iably-nnectable ringer 242 having an AC power supply 244. 
S,«itchably-comrectable ringer 242 may be adapted «. generate a ring signal and AC 
power supply 244 may be adapted to genemta an AC current over line 204 when ringa 

242 generates a ring signal. 

Customer premises 202 may comprise a po w-feeding uiut 206 coupled lx> line 
15 204 and at least cue local power unit 210 also coaled to line 204. Cu^omer premises 
202 may further comprise at least one current-consuming device 208. For example, 
current-consuming device 208A may be coupled to line 204 via a local power unit 210 
that suppUes current-consuming device 208A with power. In another example, 
ourrent^nsuming device 208B may be coupled to line 204 and may have local power 

20 unit 210 embedded therein. 

Power-feeding unit 206 may be adapted to provide power over line 204 to 
cuitent-consuming devices 208 without disturbing operation of exchange 200 or other 
devices connected to line 204. In some embodiments of the present mvention, 
power-feeding unit 206 may provide power over line 204 to local power unit 210, which 
25 may be coupled to or embedded in current-consuming device 208. 
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Power.feedmg*206 may comprise an AC po>ver suppl^. a DC power 
supply 216 and a controUer 214 adapted to control the current, frequency and ampUtude 
of AC pow sopply 212 and DC power supply 216. Power-feedmg unit 206 may also 
comprise a switching unit 218 adapted to couple one of AC power supply 212 and DC 
5 power supply 216 to line 204 according to the state of line 204. 

Power-feeding unit 206 may also comprise a polarity detector 220, a voltage 
level detector 222, a line state detector 224, a speech detector 226 and a ring detector 
228. all of which may be coupled to control unit 214 and to line 204. Polarity detector 
220 may be adapted to detect the feeding polarity of exchange 200. Voltage level 
10 detector 222 may be adapted to delect the voltage of exchange 200. Line stat« detector 
224 may be adapted to dd^ whether line 204 is in on-hook, off-hook or ring stale. 
Speech detector 226 may be adapted to detect when a call is being conducted via Ime 
204 and to alert control unit 214 when the caU is terminated. Ring detector 228 may be 
adapted to detect ring signals generated by exchange 200. 
15 Control unit 214 may be adapted to receive signals from the detectors and 

determine the polarity of the voltage coming from exchange 200, the voltage level of 
exchange 200 and the state of Une 204. Control unit 214 may command switchmg unit 
218 to couple one of the AC power supply 212 and DC power supply 216 to hne 204 

according to the state of line 204. 
20 When the detectors sense an on-hook Une state, switching unit 21 8 may couple 

AC power supply 212 to Une 204. AC power supply 212 may generate an AC current 
over Une 204. Unlike the embodiments of Fig. 1, the frequency of the signals generated 
by AC power supply 212 may not be restricted and may be below 1 6 KHz. 

When lixe detectors sense an off-hook Une state, switching unit 21 8 may couple 
25 DC power supply 216 to Une 204. The DC polarity may be set according to the feeding 
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polarity of exchange 2oW detected by polarity detector 220. DcP- supply 216 
may generate a DC current over line 204 while maintaining the voltage of line 204 as 
not to disturb Has exchange operation. 

When the detectors sense a ring line state, switehing unit 218 may be 
5 disconnected from DC power supply 216 or both DC power supply 216 and AC power 
supply 212. In this case, power-feeding unit 206 may draw the AC current generated 
over line 204 by the AC power supply 244 of ringer 242 at exchange 200. When the 
current flow from ringer 242 may not be sufficient to supply enough voltage to 
current-consuming device 208, an ad.£tional AC cuaent may be generated by AC power 
10 supply 212. 

Local power unit 210 may comprise a control unit 238 coupled to line 204 and 
a DC block capacitor 230. Local power unit 210 may firther comprise a ring detector 
236, an AC/DC converter 232 coupled to line 204 via DC block capacitor 230 and a 
DC/DC converter 234 coupled to line 204. Lx^cal power unit 210 may ^er comprise a 
15 switching unit 240 adapted to couple one of AC/DC converter 232 and DC/DC 
converter 234 to current-consuming device 208A or to a toad 250 of current-consuming 
device 208B. 

Control unit 238 may be adapted to control the operation of local power unit 
" 210 according to the line state. For example, control unit 238 may be adapted to control 
20 AC/DC input impedance according to the frequency and amplitude of the power supply. 
Control unit 238 may also be adapted to control the power state (e.g. maximmn 
consumption, low power, off state and the like) of current-cousuming device 208 A 

The capacitance of DC block capacitor 230 may be set so that local power unit 
210 does not draw current over line 204 from exchange 200. When the Une is in an 
25 on-hook state, AC power supply 212 may generate an AC current over line 204. 
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S^vitching 240 mayllple AC/DC converter 232 to control uMs and the AC 

current may flow through block capacitor 230 to AC/DC converter 232. AC/DC 
converter 232 may convert the AC line voltage to several DC voltage levels, ^us 
producing power to feed current-consuming device 208A or load 250 in 
5 current-consunmg device 208B. In the on-hook state, local power unit 210 and 
power-feeding unit 206 may reflect high DC resistance to maintain the on-hook state of 
line 204. 

When the line is in an off-hook state. DC power supply 216 may generate a DC 
current over line 204. Switching unit 240 may co,4>le DC/DC converter 234 to control 
10 unit 238 and the DC current may flow DC/DC converts 232. Local power unit 210 
^ detect the off hook state and may bypass DC block detector 230. DC/DC converter 
234 may convertthe DC line voltage to several DC vollBge levels, thus producing power 
to feed current-consuming device 208A or load 250 in current-consuming device 208B. 
In the off-hook state local power unit 210 and power-feeding unit 206 reflect high AC 

1 5 current impedance. 

When the line is m a ring state, ring detector 236 may detect the ring signal and 
control unit 238 may decrease DC block capacitor 230. Ttese conditions reflect high 
AC impedance, in order to minimize the load on ringer 242 of exchange 200. 

While certain features of the invention have been illustrated and described 
20 herein, many modifications, substitotions, changes, and equivalents wUl now occur to 
those of ordinary sldll in the art. It is, therefore, to be understood that the appended 
claims are intended to cover all such modifications and changes as fall within the tme 
spirit of the inventioii- 
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